Regulation of sodium transport in mammalian collecting duct cells by aldosterone-induced kinase, SGK1: structure/function studies.
Serum- and glucocorticoid-induced kinases (SGK) are members of the serine-threonine kinase family. SGK1, the isoform identified first, is rapidly induced by aldosterone. In this study, we determined that the two recently described isoforms, SGK2 and SGK3 are also expressed in renal cortical collecting duct (CCD) cells; however, their expression is not induced by aldosterone or glucocorticoids. SGK1 increases the activity of the epithelial sodium channel (ENaC) in oocytes but its cellular targets in native mineralocorticoid target cells and its mechanism of action are still unknown. We studied the role of SGK1 in corticosteroid-regulated Na transport in M-1 mouse CCD cell lines that stably over-express or down-regulate SGK1. Basal rates of transepithelial Na transport were significantly lower in CCD cells in which SGK1 expression or activity was down-regulated than in SGK1 overexpressing cells. Importantly, corticosteroid treatment failed to stimulate Na transport in cells with down-regulated SGK1 while it significantly increased Na transport in parent and SGK1 overexpressing M-1 cells. To determine if C-terminal PDZ interactions are important for SGK's effect on ENaC activity or trafficking, we examined the effects of mutant SGK1 in which the conserved PDZ binding domain has been eliminated. However, such mutations did not decrease its stimulatory effect on ENaC current in Xenopus oocytes. Fluorescence confocal microscopy revealed that the intracellular localization of full-length and PDZ binding mutated SGK1 was identical: they both localize to intracellular vesicular structures. On the other hand, N-terminally truncated (delta 60)-SGK1 did not increase ENaC activity. We conclude that SGK1 is a critical component in corticosteroid-regulated Na transport in mammalian CCD cells. Our data also indicate that the N-terminal of SGK1 is necessary for its stimulatory effect on Na transport while elimination of the C-terminal PDZ binding domain did not change its function.